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(54) C98n<0«»] B1!fe9M»BtiflLflimi 



(57) (Smi 



(3) 



o 

9. ftiar 5 y Kfiit»*<. if*j-». L-T^-:^. l-tx/<^^v. L-e^xT^-r 

L-TX/<^^>K. L-y;i^^5>K. L-7x-;UT^->. L-tX^i». 
L-^Va-fv>. L-iJi;>. L-P-<ix>, L-y;u^5>. L-T;i.4^:=:>. L-pt^^ 
L-:fai)iy^ L-t Ka^->3^a'J>. L-lr»J>, L-xu;f— L- h U 

7;u:/5> (•7x5^3.-0) . iPTJU^s:^. t hiftiJtTiu^s > (HSA) . — 

1 2. i9l5^g7C^fi£^A<, Ag+. Al3+, Ba2+, Cd2-»-, Co2+^ Cr3+, Ge4+. Se4+ 
. Br", Mn2+. F". Si^+. V5+, Uio^\ Ni2+, Rb+, Sn2+, S3 J:UfZr4+Ax€>3S: 



(5) 



^>7.*J>. S-t hU't7A. Ag+^. A|3+^, Ba2+^. Cd2+^. Co2+^ 

. Cr3+J^, Ge4+J^. Se^+Jg, Br'^i. 1"^. Mn2+jg. p-^g. Si^+J^. V5+^. M06+ 
Ni2+^, Rb+^. Sn2+^. fcJ:tJfZr4+^*ia^^t3^-&Ci:lC<feoTt#f>tL 

2 3. SiJIBAg+^/)<AgN03T*fcy. fllBA|3+^A<AICl3A7k^1^-efc y . MtBBa2+ 
^A<Ba(C2H302)2-e&y. H(rtECd2*^3J)<CdS04yV;^jftl1^T?fe tj , MiECo2+i^/)<CoCI 
2 ATKfPl^t? y . mmr^*mmr2 (SO4) 3--7KfPl«3T? y . t(rtBGe4+^)&<6e02"C? 
fey. BUIHSe4+^A<Na2Se03te<felXH2Se03-Cfey. ffirSBBr'ifiab^KBr-C&y . WiBI 
-^3b<Klt?*y. 

M12Mn2+^3!)<MnCl2ra7Kffl1^r'fcy. ^IHF-^A<NaFT?fc y . HirlHSi4+^*<Na2SiO 
3:^7Kfflifel. Mi5V5+^;5«MaV03T?ifey. MaBMo6+^3&«(NH4)6M07024ra7Ktt1^-efc 

y. t9iaNi2+^3&<Niso4A*ioiS9T-aiy. s^iSRb+^*<Rbci-efcy. mmstfi^mi)^ 

•7x=.;ur^— L-::/ny>, L-t Kn^i^^^p y L-ty>. L-xu:^-— 
L-hy:^K:7 7>. l-^p*>>. L-/<y>. Stc^/'ju^i^:*-^. 
L-rx=3;ue>K-2-7hx:7x— I*l&5fn h^>x:7a:y -f>xy>. ffi 

HzUV^-^ hU-t^A. Ag+^. A|3+ifi, Ba2+^, Cd2+ig, Co2+^, Cr3+jg, Ge4+ 
ig. Se4+^, Br-^. 1"^. Mn2+^, f-i^^ Si4+^, V5+^, Mo6+Jfe, N|2+Jfi, Rb 

2 5. WH2Ag+^A<AgN03-<?&y. SitiaA|3+^36<AICl3A;Kft«ST?fcy. MiaBa2+ 



(7) 



4 0. Miati^l^a>^i^,^iS/i^ $^5%-$ti30%t>fe^. i»3}til3gr=iBR(D^ 

4 2. t(riBM3fis4^a)3^^iS«^ $^i5%-e&'&. 81^3^4 i(zgE>«sa>^^(Cc»;S 

4 4. MiHlgi&/»^ Ii*JS2 6^fcl*3 4lC|BK<0^*&-efe^. li^Jl4 3(Cia 

4 5. frSBIi^i^^^ l^-135*'CISjlT'e^ffllSI=^#$tif#'&. ^3|(^4 4(ZlBe 

4 6. MiBfflEi4l^lfflfla)!)^ t h. ^m?^. vox. /\AX^ — 

. ^ju^^vh. 'tyix. -f^, r^^, t*>i;. BIS. 
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(g) h^>xi;i--y>?^M*s«^-r*x«. 
57. fjia^^xiiA<, 

* * f t- -5 . i«3K3l 5 6 f ctBKa>^5*o 

5 8. fllBIEt^$^$Ofld$. ^l$$fflJi3a>JlJ:(C|t@^'&Xfi$^#'r^. it^^5 
7 lZiBMCD:^S*« 

5 9. h^vxi^x— -y^iiitt^ig^-r^^siTf&or, 

(c)3Sa^xK14$f$fflBa^P->^Mffl^^Xfi : 

(e)d^3»O^K1±$^$aRg$. «I^K^^^««L7:. fSEOH^m^mfSL^^Jl 

(g) h5>;^-:^x--y>7^sR=&s«t-*xg. 
60. MiHmsxgx>^ 



(10 



6 5, <a^iL^>/^^s*. h^>::^i;x=.'v^ij!i%i;i^t»iS^-r*:«rs*-efcor 

H: 

wp9k<ofEmnmfik^. tn^jE^f^^ttSL-c. ffiE(oa^$ii$fi)t-rsx@ 

(g) h^>Xi;xz:*v^^M^S«^-r*X|i; 

6 6. ^tB:^?4A<. 

(aDtniBKt^lflflifia^. mntmz 6^tcl^3 4fCiSll(Ol&i4k^^M^1±^X 

^« 6 6 iz^mo^jmo 
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or. 

8 1. maBKi£$^«i8a$. ^nmf^o>m±\zmmr^j^m^^ioiz^^^^. m 
iK^m8 0iz^mo>:^^^ 

8 2. MiBffiEf±$^«9fia$. mmfi^coi^it^'i^m'r^toizmi.tzmissimsiWT'om 
8 3. mmm^t}<^stiim¥^mm^x^^. m^ms zizs^mcoyj^^ 

8 4. MgBi»ifid<0^^b$SISf ^OXciSLfc^ftT-e. MiB^:^LfciE1±$^ilnRg 
8 5. ^ifti$tiS^i::*>LNTKEtt$^lfflBa^^#^::^^T?fcor. 



(15) 



lfeiiE'^<D;^A^. fc*t^l*|^liEI::«*:^am^(Wood. S.A. Proc. Natl. Aca 
dSci. USA 90:4582-4585(1993)). ES<Ofi&li. —'DOmU^^yJ:^^^^^^^ 

crtct)^. ^>«^-¥-?sg) ^±m,r^o Es/i<ttt?^m«iBa«^-r^^^^ifti^* 

^j<^Wl^'Ca>mB^mm^^t^mttia>m^^1S:mTh(0apeccb\^ M.R.. science 
244:1288-1292(1989»o ite^^-^T^^-f ><f||®^lcAnitr. ESffflflSf*. t h 
^jpia>ib«|'E-7^;u<Df^fi|(Smithies. 0. Proc. Natl. Acad. So J. USA: 5266-5272 ( 
1995))fcJ:tXi|ffifla5i'-lbiaiia>W^^7^;KDoetschman. T.C. f,. J. Embryo I . Exp. M 
or ph. 87 : 27-45 (1 985) )(0^otj:i, a>t:'^tim^^m^(D /ci6a>g^<a)T:^U<r 

. EssfflflaajEti^^i-^btt cr^Ptp^*. i^^^^bit) as^^igj^-rftML^fit^if^^i: 



(17) 



t/fika7C^^^j'Ag+. A|3+, Ba2+. Cd2+^ Co2+, Cr3+, Se4+, Br^. I". Mn 



(19) 



^fc. h^>xe;x=.':;^|^|«lA^^,|i«ix.^>/<^s$^fiJt■r-5^ 

•t±^xs. ia^^Es$afla>7P->^a^jEiSflaf3;:iA^^xe. ;:±ALfcKSfla 
^^^^asBOtttSft^fc^Af ^xs. h V >x X - ^7 ^sfi^-r ^xs 
. m^<Dmmumizm\^tz^¥^Tv. s«Lfch^>xi>x=.-;>;ibi^*Wfife-r 
sxn. fccfct^h^vx*;x=.*y^7ib!teiA^^iaMi^a»>/<^a^m«-r'5xs* 

ife^H^-r^XS. C<D:^S£f*. ESjlfflfla$^JfllJtiSS1^*l?l&St-^XS. 

K-r««»^i^^*^t?«M«^«a$Essffljia(c«iA^-sxs. 
la^^EsaiflS^^p-^^s^R-rsxii. jia»jiEsifflfla^n->«a:*:LT:mH* 

fz h^>Xi>x:^*>-:7i6!t^^Wfie-r'&XS. fc«fcl^h^>Xi;x-'V^i&iK33{)^t> 



(21) 



7 Hraliim^CDESjlfflfta^ ^^v-To 

02AI*. L-y;uai5>. NEAA. 2-> JU* ^ hx^ y — ^^.v^g^/XhU 
:^h-7^S/>. LIF(10ng/mL)fecl:t;i5%;BS<D*«6e«<Dftllfil«*i3te»*a5tLfc 

«iai#r, AlbuMAX"I;feitXAIbuMAX»nA«#frf enS)6t, Cine 



(23) 



component) j . rsi^^^j fccfclK ^fSi^ (ingredient) j iil^dffliStt. 

(cultivation) j te<fcl/ V^m (culturing) j i:t^offl|g(*. f^^iS 

rs^j ^fflfla^St&lft«i:&!|^4'<Dfi£59'a>;l^ (mixing) ^fcl* 

il^ (admixing) ^L^do 



(25) 



mm^mth. m^\t. rpmi i640i&#t$*feii. o.2g/L l-tju^-^. o. 

05g/L L-TX/<^4^>fcJ:O:0.02g/L L-TX/^^^V^^^^-T *c :*:»B^|c€£ 

Ct-r^o 1 x4l&^J^t*'<7)t$ifej?£5>;BjSfi. ^H^lzt oTJl*a-el5>^„ Method 
s For Preparation of Media. Supplements and Substrate For Serum-Free Ani 
mal Cell Culture. Allen R. Liss^ N. Y. (1984) Cibo Z.ti\t't(0± 

tltzmf^^^to mx.\^. RPMI 1640^ifttt. ^\Z^ 0.3g/L l-^)V^^:t>^^ 

cfct/ noOxSI^Jj r*. 1 x«fflHa««*lfei:it»LT. ^*t^tt|^25. SO^fclil 

f)^^^LUi\^^^t^-r. ;^^B^lCfctvr. C*LP,a>fflI§l*. Ag+. A|3^ Ba2+ 
, Cd2+, Co2+, Cr3+, Ge4+, Se4+, Br". I". Mn2+, F". Si4+, v5+. Mo6+. Ni2+ 
. Rb+. Sn2+^jJ:t;ZnWj:t>t/|c:^;K€>a)^$^^^t-^p WLm7tm^^(Omm<g: 

m^\t. ^(Oi^^^mi^m^o AgNOa^ AlCta-eHaO. Ba(C2H302)2^ CdS04-8H20 
. C0CI2 • 6H2O. Cr2(S04)3 • IH2O. Ge02. Na2Se03. H2Se03. KBr. KU MnC!2 • 4 
H2O. NaF. Na2Sf03 ■ 9H2O. NaVOs. (NH4) 6M07O24 • 4H20. NiS04 • 6H2O. RbCI. S 
nCl2fc<feO^ZrOCl2-8H20o «fcS5c^«P5i^#=^<b^J^<Z>2S^>ti:SiJ6f*, ^|g#fc<fe 



(27) 



fc^ffiLf#^S:$:^Jl&rzl^^ Dulbecco's Modified Eagle's Med i urn (DMEM) . Mini 
ma I Essential Med i urn (MEM) ^ Basal Medium Eagle(BME)« RPMI 1640. F-IO^ F-1 
2^ orMinimal Essential Med i urn (or MEM) ^ Glasgow's Minimal Essential Medium 
(GM 

EM) fe«fe^/lscove' s Modified Dulbecco's Med!um^^*)b<^lf ^^x-i) Cttt>(- 

A^^ttj ^m-t^ t^m ts /j: 1^36^0) t^-r*t*Na>B <f)i^ =i ^^^-r sdmem-c o 



(29) 



-r^o ESmfH&^Ot&momXlt. U>^:b;Ui/'t'A-C?a>£t^(Gossler^ A. Pr 
oc. Natl. Acad. Sci. USA: 9065-9069 (1989))^ U h n >r (Robertson. E. 
, Nature 323:445-448(1986)). XL/<7 h otKU— a XThompson. S. h> 
, Cell 56:313-321 (1989))^Dcfct/*^:d->i4fliM(Lamb. B. T. . Nature Gene 
tics 5:22-290993)) ^^t;. ^ < <7>:^/'^-e^/5g$;Kr ^fco 

i::*>u^r. jK^cotc^. i$(^^ra)ES«fflfla4*;6^ i29^i^(0-7'!7x (r^— ^ 

fe^*^-r*) A^€>#q>*tTl^'5o -IftWic. m^KfflfHSl*. C57B1/6'7'>X ( 
IRfe**^-r«) 3b^€.#€,*t-6o +5^3tj:iij^ieESMfla63fe3|sa«*^-r-5^^^ift 

1^1*. ii^. ^ (Es$fflfla«;f*^t±) tffey. ^fzr^f-^fe^^^-r-So 

(Robertson. E.J, J. Embryo I . Exp. Morph. 74:297-309(1983)) « UA>L. ^ 
®^5iJlcita-r^^i±^>^A<f^ti$tt^Ci:=fe,cfe< fe'5(Lamb. B.T. Natur 
e Genetics 5: 22-29(1 993)) • ^lj!i»a>^5i3fe5iJI=fct^r«ifl<I<biafe^a)^ 
t^ts^^t>^W^t^tz}h. ^lb1^$C57B1/6(DO*<lx<DM-:^t PL3;Eia-r 



(31) 



: 224-227 (1988)), -^i^^ (Graves, K.H. ib. Mo I ec. Reprod. DeveL 36:424-433(19 
93)). (monkey) (Thomson. J.A. «^>. Proc. Nat L Acad. Sol. USA 92:7844-78 

48(1995)), ^^(Baetscher, i^, @E|igf$I^ttiEimW095/28412(1995)) , mm 
(Shuman, R.M. , Experientia 47:897-905(1991)). jglill (Wakamatsu. Y. MoL 
Mar. Biol. Biotech. 3:185-191(1994)). ^il/^-:/ -f5?, -^^^ :^=I, 
•v^. fy-:;. JWSA®, ^^ffi. t h*>J:t;t h-1f;u/d:^3&<*(f ^tL-6o 

Cell 70:841-847(1992)). PGC^3|EES$ffl^«$^t2: -{-U-Cli$S$-ti-^$ffl 

Rgi^^^mi. stum mTiit. FBS)is^xsfSimm^^^^tr^o :^^m<o^^ 

1^a*JJ:i;i&*&*fflt^Tfl£ffl^*64i<Z>ifti5tJa»$®f?Slx.. -tU-CPGCJ-ftJfeESJWIBa 

v^-f >^fiafi*T?(*a^Mt?fe*o 2*ia»*6i±. -ttwi:!. 5-io%dmso. id 
^9096FBS. ts^xsBB^es^mmmmtt^i^tji^o mtt^unts 
um^cD^^^^m^n-ti.x. o. 5-95%*i?fcj^, i-io%;$i^«^i^3M 

It^ i;;»t^;u;^JUm^i/K(DMSO)), fc<fcZ/1-90%S5^tg4feib<^(f f>tt'So ESJSffl 
flSr*. c:<DJ:^^*f^T. «I-80*^12JlT-ca[ISLfi^o ESffflfiSf*. $t|-135-CJ5lT 

H^IC, '>3^d:< t*iaB#r^10%FBS$#^-r^DMEMt&tfe (ES^^^HTl^^feS'Sf* 

iBHdigl&^^/Hl-r^Mlc. 10%FBS#:^%)&$f^^-r^p :4s^%^<D«i&^^c»:t/M 
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ftaWfci*. ffil*(c{a&ffl-r^^&«l^l*, 7k-c?fe^/)<. ISStKtS.^. ^31^^7KJS 

mirit^Htzmm^m^xmiiu-mtziti^ii^t^itn. t \^xmm<Dmm^tz\t^^<}^o 
mzizmm7tm^^(om^(Dmm^mmr^o mz<ozmm<Dm\z\t:. msbim 
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T;U:^5 V-T 5 y >;5^3'x ij >;1^«!KDpH* 5N NaOHT?pH7. 7-7. 9fC 

^-/zi5fe^*<-^JUm (DMEM) . ^'>ifi^^tSlfe (MEM) . -f --J/^US^^flfe (B 

ME) . RPMI1640. F-10. F-12. aWti^^^l^i^ (ofMEM) . -y^Xzf-fk'i^ifiS.^ 
»i& <G-MEM) . ^cfel^-f X=3:7 (Iscove) aitSg^'^JU^-y =i«*fe*^trA^ Ctt 

1 x^Jfea):gS;t-X^JUilfi[I*. meOmOsm\mmiziS.<X < . 3Ki350inO 



(37) 



.J. Is. ^1[^i3>^^lSf&i±^tm^ : A Practical Approach. IRL Press Oxford 

ig!)ftv!7xffit9«i#«ffljia*fcc*sToifflBai*. ftawd^^^sat Lx^m^n 
f)^<M^tifzm\3Bmo>f&^i&mL. 'tLx^k^omi^izi^tz'oxmi&wmfK^m 

mmt. z.(o^5U^m^^rtmd^\zfs^t<i:^^x^h(D\zs^\^^ :i<Dmmiz^ 
^MMi^^i^xmntcmz^ msmm^itmnLm^mi^x^ Esmm^mMmmi^^ 

VltmLm^o ESmm^X^l^m^mmt. th. mm«^ (monkey) . ^Jllft ( 
ape) . ^-vh. /nAx^— . -f5^ 
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2 





(mg/L) 
> 


(mg/L) 
( 1^^ ) 


1 x*$*8t'i9 

(mg/L) 
C ) 




0.0006 


0.0000006-0.006 


0.00009 




0.0007 


0.0000 l'4).00l 


0.0001 




0.008 


O.00005-O.00S 


0.001 




0.03 


0.00003«0.03 


0.005 


1*0 


0.003 


0.00003-0.003 


- 0.0005 




0.0003 


0.00000008-0.0008 


0.00004 - 




0.003 


0.000007-0.0007 


0.0005 


Sc** 


0.02 


O.0000S>O.O0S 


0.007 


air 


0.0004 - 


A AAAAAA** A AAA>* 

O.0000007-0.0007 


0.O0006 


I 


0.0007 


A AAAAAfk A AAAll 

O.OOOOOB-0.0008 


0.0001 




0.0004 


0.000003-0.003 


0.00006 




0.010 


0:00005-0.005 


0.002 




0.01 


0.0001-0.1 


0.02 




0.003 


0.000004*0.004 


0.0004 


Mo** 


0.00s 


O.O0O0008-O.OO08 


0.0007 


Ni»* 


0.0002 


0.000002-0.0002 


0.00003 


Rb* 


0.005 


0.0000007-0.007 


0.0008 


Sn»* 


0.0002 


0.0000006-0.00006 


0.00003 


2i** 


0.01 


O.OOOOS-0.005 


0.0001 
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SSq^aiR (Life Technologies. \no.)tm^tStim^^ ESmfH&Oii^it^mm't 
^ffeOH^i: Lr(*. SIB^ (Matsul. Y. Cell 70:841-847 (1992) ; *5«fc 
1^^^{*»IS351^H^ (CNTF) (Conover. J.C. Development 119:559-565(1 
993)) ) i3<t:t;^>rix^5^>M (Conover. J.C. f>, Development 119:559-565( 
1993)) J&<^lf t>tt'5/)<. Cttt>^c^^$tt^^:t^o 

ttfi'^ (Pease. S. Devel. Biol. 141 : 344-352 (1990)) o M^lt. ^MMMz 
Tf^Ltz^oiz^ Sigmaa)i^ilr4-*v h86-R (Sigma ChemicaU St. Louis. MO) 

-So ^J^f*. ECMA-7^fr(iTR0MA-l^y -:7P— (Brulet 
. P. P), Proc. Natl. Acad. Sci. USA:77:4113-4117(1980) ) o Vt-oX. 

1^. mstummft^^mi^tzmMm^m-cEsmm^mmf^ztiz^i)^ Esmm^ 

:*:f&^a>^iftllt^%!t^(^^fc. ES«IRa$Sfi<](D$BfiaMlc^1b$-ti-'&f::tf)lct.fig 

ffl$tt4#-&o -r >e hPT?Es$fflBa^^^b$ti-'5fcift>a)fifcti5icm®Lr 

t^^o Dinsmore. J. ^. Cell Transplantation 5: 131-143 (1996) ; Ra 

y. W.J. J.Cel I. Physiol. 168:264-275(1996) : Pa lac ios. R. ^, Proc.Nat 
I. Acad. Sci. USA 92:7530-7534(1995) ; Set low, J.K. . Gene I ic Engineer ing: 



(43) 



:^m. mm. tiiiim. ^f-b. mm. ^j>jm. ^u. mm. m^. 
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>^ cfc 1/1 00 1/ M(7>2-pi ;u :fj :^ h X ^ y — ;u (S i gma) ^^t" ^mmt"^ 

mfSitStltzo ESlSfflflaJSifeCiLIF^ffifflLfcii^. lOOOU/mL (lOng/mL) <D^|s^;Big 
^ft-SfciftCc. ESGROTM (^r^XfA^itLIF) S^JaLtc. 

ES D3 ES^fflfla (Doetschman. T. 0. ^. J. Embryol. Exp. Morph. 87:27-45(1985)) 

^S^b^S:^^* (PBS) •t'yvxUfc^, TfU— hA^^,$fflfla^^5fe■r^fcift^. 
h'j:^*>>-EDTA(0.25%. IntRO^ttfflLfco ilP;S37*C. 10%C02-f >^3.'<— ^ 

ESI^fla(D^$&a5li. LIFi:i:4,lcES$fflflat$lfea)3t}^iifflfla^J:r*IH#$ttfc. ES^ 
fiaa)th3f=i>3';i.3:i^ KM-efeofco ll^^f^a>fctf><D5:^«fflfla^^. 3~5xl0 

h (NUNC) Efa-eiii^L/^. Es$fflHa$hy-::f«»«iisL. mfH^^m^^Mmi^tzo 
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